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The ternished plant-bug has been appropriately called 
"the sparrow of the insect world," It has almost a world 
wide distribution, occurring im Surope, in practically all 
parts of the United states, and Canada. It has been re- 
ported from Alaska and Siberia. It has a very wide range of 
feod plants, being a pest of nursery stock, ornamental 
plants, and many field and vegetable crops. It has a wide 
distribution in Kansas and, talking the whole season through, 
is the most mumerous insect on alfalfa. It was first re- 
ported on alfalfa by Coekerell in 1894 but the present study 
is the first with special reference to alfalfa. 

‘This paper contains a sumery of the literature dealing 
with the tarnished plant-bug with the results of a study of 
this insect in its relation to alfalfa which was made by the 
writer during the past year, aoe 


The writer wishes to acknowledge the assistance and 
helpful suggestions of Dr. R. C. Smith in the research work 
and for suggestions in writing the thesis. Dr. Smith's 
notes on alfalfa insects wore available to the writer in 
this work. Dr. J. Le Welmer very kindly assisted and ad- 


vised the writer in the tests on the trensmission of disease 
by the tarnished plant-bug. Dr. R. H. Painter assisted the 
writer in the preparation of material for slide making. 


HISTORICAL 


The tarnished plant-bug was first deseribed by Lin- 
naeus in 1746 in the first edition of a work on the fauna of 
Sweden. In this deseription he gave it the name of Cimex 
gtiseus and stated that it occurred in meadows. In the 
tenth edition of “Systema Naturae" he changed the specific 
name to pratensis which means “found in meadows." In Ameri- 
ea the tarnished plant~bug was first deseribed by Thomas Say 
in 1831 in a work on North American Hemiptera, published at 
New Harmony, Indiana. He gave the species the name Capsus 
gblineatus. It seems, however, that this insect was col- 
leeted in America as early as 1781, for it was described by 
Palisot de Beauvais in a book on inseets collected in Ameri- 
ea and Africa between 1781 and 1797 published in parts be- 
tween 1805 and 1821. Palisot de Beauvais gave it the name 
Coreus linearis. In 1847 Harris noted the identity of the 
species deseribed by Say and Palisot de Beauvais ant adopt- 
ea the name given by the latter, but changed the genus name 
to Phytocoris. The tarnished plant-bug is referred to in 
early American economic literature, therefore, as Capsus 


gblinestug and as Unytocorts Zinearie. Of late years, how- 
ever, it has been mown as Lygus pratensie and is so classi- 
fied by Knight (1927) 4n @ paper on the revision of the ge- 


mus Lazu. 


A series of specimens was sent to Dr. H. EH. night for 
determination and 1t was found that two forms of Lygus occur — 
on alfalfa at Manhatten, Kansas, Those forms are Lygus pra- 
tensis obiinestus (Say) end Lysus pratensis strigulatus 


The neme “tarnished plant~bug” is now used as the com- 
mon mene of this pest although it has been referred to at 

aifferent times by other names, such as the "hop bug," the 
"“ehryeanthemum fly," end the "green meadow bug.” 

The tarnished plant-bug has often been described as a 
new species because it has such a wide distribution and 
range of food plants. TEnight (1927) has compiled e synonym- — 
feal list of the different names given to this species. 


DISTRIBUTION AND HOST PLANTS 


The tarnished plant-bug has a wide geographical dis- 
tritution, having been found in nearly ell parte of the | 
world. Tt has been taken in the high eltitudes of the Alps, 
even above the timber line, as well as near the seashore. 
Tt has beer reported from Alaska and eastern Asia, eas well 
as from the tropies, and in each country where it 4s found 


it usually occurs in sufficiently lerge mumbers to do seri- 
ous injury to at least one of ite many food plants. 

The following List of its food plants with a short 
sumery of the injury done was taken in part from Crosby 
and Leonard (1914€): 

Apple. Walsh (1860) in Illinois is the first to have 
recorded injury te apple blossom buds by the tarnished 
plant-bug.e Filey (1870) records severe injury to apple 
trees im Missouri. Riley and Howard (1889) record a case 
fu UePherson county, Kansas, where somewhat less than one- 
fourth of the apple bloom was destroyed. ‘Theobald (1005) 
states that in that yoar this inseet seriously injured the 
unopened buds of apples 4m England. R. I. smith (1906) re- 
eords an instenee in Georgia in which apple grafts were ae~ 
viously injured by tarnished plent-bugs. He states that 
While the leaves were badly curled and the growth was se- 
verely cheeked, nevertheless the trees were able to outgrow 
the injury almost entirely by the end of the season. Tayler 
(1908) deseribes and figures dimples in apples caused by the — 
egg-laying punctures of the tarnished plant-bug. dnd (101) 
deseribes in detail injury to apple nursery and orchard 
trees by this insect in Denmark. 

Poar. Walsh (1960) is the first to have recorded the 
injury to the buds of pear. Wier (1672) records injury te 


pear buds on both bearing trees and nursery stock. He al- 
ludes to this injury agein in 1975 and describes an injury 
to the fruit which he attributes te the tarnished plant-bug, 
but which Crosby and Leonard (1914) stete was probably 
caused by the false tarnished plant-bug (Lygus invitus). 
tion by Parrott and Hodgkiss (1913) of the injury done by 
the false tarnished plant-bug. Riley and Howard (1689) re- 
cord an instance in MePherson county, Kansas, where one- 
quarter to one-third of the pear bloom was destroyed by the 
tarnished plant-bug. Theobald (1905) states that the insect 
is injurious te pear bude in England. Lind (1911) says that 
the insect ceuses considerable damage to pear leaf and blos~ 
eom bude in Denmark. 

Quince. Riley (1870) and Murtfeldt (1890) both refer 
to the tarnished plant-bug as being injurious to the buds — 
and blossoms of quince but give no specific instances, 

Peach. Lowe (1900) reports having observed the tar- 
nished plant~-bug puneturing peach fruits in June, causing 
them to wither and exude gum. Crosby and Leonard (1914) 

Plum. ‘ier (1872) reports serious injury to plums by 
this insect in Illinois. Theobald (1905) states that the 
insect has caused serious injury to plum buds in England. 


urn | 


Sheery- Reymond (1680) reports serious injury in Iowa 
te cherry blossoms. 

Apricot. lurtfeldt (1690) states that the tarnished 
plant-bug does injury to blossoms and young shoots of apri- 
cots in Missouri. 

Bulberry. Lind (1911) states that the tarnished plant- 
ee ee eee 

Brauble fruits. Forbes (188¢) states that the bleck- 
heney and the vesphewry ae abtacked by the tarntaned plants 
bugs 

Gurvant. Cook (1876) states that in Michigan he saw 
currants severely injured. 

Gooseberry, lMurtfelat (1890) records severe injury to 
Strawberry. Forbes (1884) first deseribed buttoning 
in strawberries, which is caused by the tarnished plant-~bug. 
fie records @ case in which a loss of $6,000 to $10,000 was 
sustained by a grower at Cobden, Illinois. Lind (1912) 
mentions it ag being injurious to strawberries in Denmark. 

Grape. Bruner (1695) states that the tarnished plant- 
bug 1s sometimes injurious to grapes. Murtfeldt (1902) re- 
cords the injury to grape leaves in Missourt. 

Rotate. Curtis (1640) im England was the first to con- 
nect the tarnished plent-bug with tipburn of potatoes. 


Beans. Devise (1897) states that considerable injury 
was done in Michigan éuring 1095 and 1694 to beans. The 
buge punctured the pode causing growth to stop at thet point 

Beet. Osborn and Gossard (2891) end Bruner (1892) 
state that the ternished plant-bug is sometimes injurious 
to beets. 

Gelery. Troop (1892) mentions that the tarnished plant 
bug ic injurious te celery. Davis (1895) states that it is 
one of the worst peste of this crop in Nichigan. 

Sea purslane. fRudow (1891) describes malformations of 
this plant eaused by the tarnished plant bug. 

Cabbage. Riley (1870) stetes that the tarnished plant- 
bug ia sometimes injurious to cabbage. 

Cauliflower. ind (1921) states that in Germany the 
tarnished plant-bug te injurious to cauliflover. 

Qurnips. Tullgren (1011) in Sweden, and Lind (1922) 
4m Denmark state that turnips are sometimes attacked by this 
insect. 

Selsify. Webster (1890) states thet nymphs end adults 
ef the tarnished plant-bug were found feeding in abundance 
on salsify in Ohio. 

Cucumbers. Riley (1870) records a case of severe in- 
jury to late planted cucumbers at Chicago, Tllincis. 


Dovaceo. Lintner (1890) states that the tarnished 
plent-bug was found feeding om the tebacco plant. 

Cotton, Vessilier (1014) mentioned Lygus pratensis as 
ocourring on cetten in furkestem. Morrill (1017) reports 
it was a cotton post in the southwestern United states. 
sonetines injured by the tarnished plant-bug in Denmark. 

Shrysenthomm. Webster (1838) reports that the tar 
nished plant-bug attacks the unopened buds ef chrysanthe~ 
mms, causing an injury now know as blind growth or blind 
buds. 

Dehlia. ‘The tarnished plant«bug is a very serious ene- 
my of the dahlia. it punctures the Lips and unopened buds 
causing them to stool out. Eggs ere often deposited in the 
buds and tender tips. ierrie (1641) wes the first to call 
attention to thia injury to dehlies, Lind (1911) discusses — 
at length injury to dahlias by the tarnished plant~bug in 
Denmark. 

Peony. Pugsiey (1890) reports a case in 1677 in Kan- 
gas where over one thousand peony bude were destroyed by the 
tarnished plant-bug. 

Carnation. Davis (1696) refers in a brief statement 
to injury te this plant. 


Aster. Harris (1842) was the first te note the injury 
to asters. 3 

other compositac. arnoléd (1922) states that he hes 
noted injury by the tarnished plant~bug tos Brachycome, 


erecta, and the everlastings, particularly A Land: 
Helichrysum. Harris 4n 2842 had already called attention te 
the injury to marigoldé. 


Arneld (1922) mentions injury 


to these plants. 

Eis. The tarnished plant-bug was taken by the writer 
on elm at Manhatten, Kansas, in 1027. 

Balsam. Harris (1641) wee the first te report injury 
to balsan. 

Betice. TeRtonbach (1874) wentdons thie insect as in 
jurious to Urties dioles. 

Pastinees. Kaltenbach (1074) 1ists the tarnished 
plant-bug as en onouy to Pestinaca gative. 

Puchsia. Marsch (1839) nentfons this plant as being 
injured by the tarnished plant-bug. 


Digentrae Pugsley (1890) states that in Kansas in 1877 | 


the tarnished plant~bug seriously injured this plant. 

Poppy. Theobald (1905) recom’s @ case in England in 
whieh beds ef poppies were ruined by the tarnished plant-bug 
im July and August. 


Sweet pea. veed (1901) described a case of severe in- 
jury te sveet peas in New Hampshire. The bugs punctured the 
flower stalk, usually just below the bud, causing it to 
wither and dic. ia 

EAlee. Pugsley (1690) mentioned injury to 1flecs by — 
the tarnished plent~dug. 

Dear 2 rir D Pugsley (1880) records the 
Ciieatitnis 0 tae Uae tikes te lia did tes en a 
nished plant-bug. : 

Corn. Cook (1876) states that in Cass county, Michigan, 
corn was injured by this insect to a considerable extent. 

Theat. Cook (1876) states that 10 per cent of the 
wheat crop was destroyed. Schoyen (1911) records the tare 
nished plant-bug as injurious to wheat in Norway. 
‘Barley and Qats. Sehoyon (1911) records the insect 
feeding on these grains. 

Timothy. Sehoyen (1911) recerds the insect feeling on 
timothy grass. 

Alfalfa, Cockerell (1894) records the insect as abund- 
ant on alfalfa. ‘Cuamtanee (1901) mentions it as occurring 
on alfalfa. The writer finds it the most mumerous pest on 
alfelfe at Marhatten, Kensas, taking the vhole season 
through. In the spring there is a graduel inerease in in- 
festation on alfalfa which tends to show that it is pre- 
ferreé as a food plant and for oviposition. 


Yeteh. Zoleterovsky (2915) reports the tarnished 
plant-bug on vetch. It has been found that they breed 
quite freely on this plant at Sanhatten, Kansas. 

Sweet clover. The tarnished plant-bug was taken by 
the writer on this plant at Manhattan, Kansas, in 1927. 


LIPE HISTORY AND HABITS 
Hibernation 


It has been found that the edults pass the winter in 
punch grass, under trash, and around old buildings, as well 
as in clumps of alfalfa stubble and Sudan grass. On Decem- 
ber 25, 1927, three clumps of alfalfa were examined for 
overwintering forms. Two adulte were found in one clump, 
one in another clwup, and none was found in the third clump. 
Of these three, two were females and one was a male. On 
November 24, 1927, three adults were found among forest 
leaves in a hole im the side of a creek bank where they had 
evidently gone into hibernation. A single female was taken 
in bunch grass Merch 7, 1927. Forbes (1884) states thet the 
Older nymphs also survive the winter under the leaves of 
mullein plants. Wier (1875) and others state that only the 
females overwinter, the males dying in the fall after copu- 
lation. Crosby and Leonard (1914) state that they have 


found males and females about equahly ebucdant in hiberns- 
tion. ‘They infer that copulation takes place in the spring 
by saying, “Ye are told by 5. 0. Bishop, who has studied 


the female reproductive organs in the fall, that no develop- __ 


ed eggs were found im females collected at Ithaca, llew York, 
in October." It was found, however, in the work done at 
Maxhattan that feuelea taken from hibernation on Merch 7, 


1927, end on Degeuber 25, 1927, deposited eggs quite readily — 


om alfalfa in the greenhouse within a few days. The eges 
proved to be fertiie. 
Overwintering studies so far indicate that just the 
adults overwinter, the nymphs either become adult or die by 
the first cold nights im the feli. Gn Hoveniber 5, 1927, 
hundred adults were taken, showing that the percentage of 
nymphs at this time is very low. Haseman (1915) states thet 
Pebruary 15 and 17 about fifty per cont were dead in most 
cases. On November 5, 1927, two mmdred adults wore put in- 
to a screen cage over clumps of alfalfa and on January &, 
1928, cighty-nine wore recovered. Of these, thirty-one were 
dead showing a mortality of 33.7 per cent of those resover- 
ec, In cluwups cxamined in the alfalfa fields a mortality 


hz mee 


Of about 50 per cont was found for January 1, 1928, chia 
mortality rate ie very high for the tine of year and it is 
thought by the writer that thie 4s due to the activity of 
the overwintering forms om any warm day in winter os adults 
have been taken by sweepings or out of hibernation some 
time in every month of tho yoar except Jamary. 


he eGg is about 2 mm. in length end about 0.30 um. in 
width. Tt is ovel at the posterior end and tapers graduel~ 
ly toward the anterfor end, The anterior end is slightly 
curved and constricted near the end, It 1s about the color 
of milky water, appears smooth but under the lene shows 
delicate malleated sevlpturing. im Plate I the egg is showm 
4m cross section and in longitudinal sevtion im the tissue 
of an alfalfa stom. The cross soction shows the valves of 
the ovipositer which is also in eross section. 

“hen the egg is almost ready to hateh the eyes of the 
Gominal stink~glend may also be distinguished through the 
gg shell at this time, 

Bese are doposited in the stems and leaves of many 
different plente. 4 female taken from hibernation in bunch 
Grass Harch Y, 1927, and placed on an alfalfe plant in « 


| 
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chimney cage in the greenhouse deposited two eggs by March 
10, 1927. 

On July 15, 1927, the writer observed = female in the 
act of oviposition on alfalfa im the field. By lying down 
on the ground and crawling slowly through the alfelfa it 
wes possible to get very close to the adults. At one time 
four adults were within two fect ef the writer's face. They 
apperently ¢id not notice that anyone was near. One adult 
insertion. It stopped very often and appeared to test the 
atem with its beak. It would cocasionally hop or fly from 
one plant to another or from one plant stem to enother, 
Onee it slighted on a erab-grase plant and kept on testing 
with its beak as if the kind of plant made no difference. 
It eventually came to a elump of blossam buds and inserted 
the beak but soon withdrow it, It inmediately extended the 
ovipositor foreward and inserted it among the flower buds. | 
Tt then remained quiet for about thirty seconds, then with- 
Grew the ovipositer. The egs wes found later among the 
blossoms with the ald of the binoculars, 

Oviposition was also observed with females on potted 
plents in the insectary and on two oceastons femeles vere 
found deed or nearly deed on an alfalfa plant with the ovi- 
positor inserted, and though sections were made of the ovi-~ 


positor and the stem no reason was found for the female dy- 
ing with ovipositer inserted. It is possible that in con- 
finement the female attempted to oviposit on the tougher 
ovipositor caught in the tissue. Eggs are deposited on 
alfalfa in any part of the plant above ground but the leaf 
buds ond the ends of freshly eut off stems are preferred 
for oviposition. In cage experiments it was possible to get 
as mony as fifteen eggs inserted in the end of a single 
stub. hen eggs are inserted in the leaf buds the leaves 
jury is very readily found in the field and may serve as 4 
source of entrance for disease organisms. ‘The highest sum- 
ver of eggs secured from one female was thirty-nine but it 
ie thought that in nature the mumber is much higher than this 
because it is not possible to keep the females alive in — 
capiivity for a very long time, usually from five to ten 
deys at the most, during warm weather. The egg stage was 
found to be from eight to twelve days depending on weather 
conditions. 


The Rymph 


fhe tarnished plant-bug passes through five nymphal 


instars in its development from the egg to the adult. Wings 
appear with the fifth molt. Plate Il shows the stages from — 


ments of the @ifferent nymphal instars and the average 
length in days of cach instar. (Table I inciuded herein as 
page 17). 

In the first two instare the nymph (Plete 11) is yel- 
lowish green in color and is often misteken for e green. 
aphid. It may be distinguished from the aphid by the pres- 
ence of a Gorsel sbtominal stirkeglend, which te bieckish 
in color, and also by the absence of cornicles. Even the 

The third, fourth, and fifth instars ere comparatively 
easy to distinguish from each other as well as from the 
earlier steges. In the third instar a pelr of dark spots 
is distinguishable on each of the first two thoracic seg- 
ments and becomes more conspieneus im the fourth and fifth 
instars. Distinet wing pads are present in the fourth and 
fifth insters and the nymphs begin to take on same of the 
distinctive markings of the adult. ‘The nymphs first appear 
om alfalfa at Nenhatten, Kansas, the lest week in April or 
the first of Nay. The earliest date nymphs were teken was 
Apral 28. 
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The Adult. 


The adult tarnished plantbug (Plate IZ) ie about 6 mm. 
in length and 1.1 mm. across the head including the eyes. 
The adults are quite variable in coloration, ranging from 
Light yellowish brown with dusky blotches to very derk brow 
with very dark blotches. In most eases the females are 
lighter in color than the males, especfally on the under 
side. 


Generations 


There appears to be no recorded instance where the 
munber of generations has been worked out definitely. This 
is probably because this inset is difficult to rear in 
captivity. It was found by the writer that there are four 
generations on alfalfa at Nenhattan, Kansas. ‘Thies was do- 
termined by cage rearings and by colleeting in the ficld. 
Rearing in captivity was found difficult but by replacing 
the inseets in the cages with others of the same instar 
from the field, it is thought that very accurate results 
were obtained. Starting with the overwintering adults as 
the first stage of the first generation it was found that 
the adults of succeeding generations appeared about the 
following dates: May 21; July 6; August 153 and Septem~ 


ber 20. The adults of September 20 wont into hibernstion, 
and a large portion survive the winter and deposit eggs the 
following yeare | oe 
INJURY 
The injury esused by the tarnished plant-bug 1s usuale 
ly not so spparent on alfalfa ae on some other plants be- 
cause feeding is distrAbuted to all parts of the plant above 
ground and because alfalfa, during a good growing season, 
grows so rapidly that the Injury is overcomes. Soveral tests 
were made with potted plants to determine the injury done. 
fen tarnished plant~buge were placed on each of several 
plants enclosed in chimey cages and other plants were on- 
closed in chimney cages as checks. It was found that at the 
end of from seven to ten days the plante containing the tar- 
nished plant-buge were entirely killed while the cheeks were 
growing vigorously. (Plate III) It was noticed that the in- 


feasted plents had a tendency to stool while the non-infest- 


ed plants did not. In the field twenty-five tarnished 
Plant-bugs were put on an alfalfa clump within a sereen 
eage and another clump used as a check, and although the 
infested plant wes not killed it was very much dwarfed and 
as in the case of the potted plents had a tendency to stool. 


The question arose as to whether the injury was caused by 
feeding or oviposition so another series of potted plants 
was used and on a pert of the plants only females were 
placed and on another part of the plants males were placed. 
It was found thet the plants containing only males were 
killed as quickly as the plants containing only females. 
It was found that eggs were deposited in the plants where 
fomales were confined. 

Vhere several eggs aro inserted near the same place in 
an alfalfa stem the etem and leaves above wilt and eventual- 
ly die. An occasional plant can be found in the field with 
this type of injury apparent but eggs have never been found 
inserted in the stems of such plants. It ia possible that 
in all cases examined that the eggs had already hatched. 
Plate I shows sections of plant stems with eggs inserted. 
These sections show no injury except mechanical injury 
caused by the oviposition process. 

When en egg is inserted through a leaf bud it quite 
frequently happens that all three leaves are punctured and 
when the leaves emerge from the bud,holes may be soon. 
These holes get much larger than the egg and may serve as 
an entrance for disease organioms. ‘This type of injury has 
been found in the field and an egg shell was found in one 
instance. 


The tarnished plent-bug hes been mentioned as a posasi« 
ble carrier of many plant diseases and in some cases has 
been shown to be the carrier of the causal organism. stew- 
art (1916) proved experimentally that the tarnished plant- 
bug is capable of transmitting the fire blight organism 
(BacAllus smylovorous (Burr.) Trev. from one host plant to 
another, Caesar (1918) states that spinach blight is car- 
ried by the tarnished plent-bug. MacLennan (1922) states 
colery. ‘The tarnished plant bug is well fitted to be a car 
rier of plant diseases. Its piercing mouth parts make it 
possible for thie insect to transmit infective material di- 
rectly from one plent te another by mechanical means. It 
is a vigorous flier which would enable it to carry disease 
organisms long distances even against the wind or from low 
places to higher places in the opposite direction from nat~ 
ural @issemination by drainage water. It has a large varie- 
ty of food plants and would, therefore, make an important 
Gisease carrier where an organiam has two or more host 
Plants. Since it overwinters as an adult there is the pos- 
sibility of an organism surviving the winter in ite aldimen- 
tery tract or otherwise associated with the insect. With 
these qualifications in view it was decided to study the 
tarnished plant-bug as a possible carrier of the bacterial 


wilt and root rot organism (Aplanobacter insidiosu: 

ade Ghamnen cqgeien MAN wae Of We vere pects xt 
perimenting with this disease several difficulties are in- 
volved, First, the incubation period 1s fro= six wecks to 
three months, making it impossible to grow many series of 
plants and make incoulations under entirely sterile condi- 
tions in the short time that thie work was under way. Sec- 
ond, it hae been noticed that the disease develops best on 
plants two or three years old so that it was possible that 
the plants grown during the current yoar might not be sue- 
ceptible. ‘Yhird, wmless the disease is in an advanced stage 
mecroscopical symptoms are not easily detected and, there- 
fore, complicated methods of staining and isolation umst be 
used to determine whether or not the organism is present. 

In the first test plants were grown from seed in earth 
that had been heated with live steam for three hours. The 
weather was very damp during the season and many of the 
plants died fron the effeets of the moist weather. Some, 
however, were incoulated. ‘The method used in inoculation 
was to put tarnished plant-bugs on an alfalfa plent know 
te be infected with the disease and from twelve to twenty- 
four hours later to transfer the insects to the healthy 


plants. Just a few plants of the first planting lived long 
enough to be incoulated, in about ten wooks these plents 

were examined and isolation of the organism attempted. The 
results proved negative. On the advice of Dr. J. 1. Veiner 
of the Department of Botany, two year old plants wore used 
nm the second tests. These plants were secured from the 
Botany experimental plats. Ineculations wore made on Noveme 
ber 8, 1027, in the groenhouse in the same way as with the 
first set of planta. ‘The plents were examined January 11, 
1928, and it was found that all the plants except one, in- 
eluding the checks, had the Gisease, Tt was discovered 

that tn the plat from which the plants came fifty per cont 
ef the planta hed the disease. No symptoms of the disense 
were noticed at the time the plants wore secured from the 

plet but since there was such a high percentage of infected 
plants in the field plat this set of results was not con~- 

sidered as either a positive or a negative case of transe~« 


mission of the disease by the tarnished plant~tug. 4 third 


set of plante wes used from « field which was seeded to 


alfalfa in the spring of 1927, ‘Inoculations by the tarnished 


plant~-bug were attempted as before. These incouletions were 


made October 28, 1927, and examinations wore made Jenuary 1, 


1988. ‘Three of the inoculated plants showed slight symptoms 
and two of the checks showed slight symptoms. Isolations 


ae 


were attempted from parts of the roots and sections were 
made and the staining test wes made, In all cases the re~ 
sulte were negative. 


These tosts chow that the tranastasion of the bacterial — 


wilt and root rot disease by the tarnished plant-bug is at 
least not readily saceemplished under the conditions of these _ 
experiments, In future experiments with the transmission of — 
this disease it would be advisable to use only plants grom 
under sterile conditions because macroscopical symptoms of 


the @isease cannot be detected until from six weeks to three 


months after infection tekes place and, therefore, plants 


from the field might have the disease though not showing any 
epparent symptoms, It is the opinion of the writer that the _ 
time between feeding of the insect on the @iseased plant and 
feeding on the healthy plent is inportent as it appears that 


the organiam dees not devolep readily Im competition with 
other orgeniams,. 


Satisfactory control of the tarnished plant~bug le 
still an unsolved problem. There are fow species of really 
Gestructive insects which seem so free from natural checks 
upon their increase as this insect. Birds do not prey up+ 


on it, beeause of its offensive odor. Forbes (1885) states, 


“In the food of three hunéreé and fifteen robins, cat-birds 
and other thrushes taken at all seasons of the year and 
carefully studied only two birds, both robins, had eaten 
this species and these in trivial amounts." One hundred — 
and eight blue-birds had not eaten it at all. Crosby and 
Leonaré (1914) mention a minute mymarid parasite, Anegrus 
Pamosus Croab; and Leonard, as destroying the eggs of the 
tarnished plant-bug to a slight extent. ‘The writer has ob- 
served two species of spiders, a small biack ant, and a 
tree cricket feeding at different times on the nymphs of 
the tarnished plant-bug in sweepings from the field. The 
writer has also observed ehrysopids feeding on the nymphs 
in the field. It is the opinion of the eriter, howover, 
that this insect, even in the nymphal stages, is too active 
to be easy prey for ordinary insect predators. 

The use of contact insecticides against the tarnished 
Plant-bug have been found to be ineffective in most cases 
and since this pest has sucking mouth parts the stomach 
poisons would be out of the question. Haseman (1918) states 
that, "Present day insecticides have no plece in a campaign 
against this pest. KeGregor (1915) in working with Lygus 
glisus Van Duzee, obtained good control by dusting with 
resublimeé sulfur. He states that elisus was killed in cage 
experiments in thirty minutes when resubdlimed sulfur was 


dusted near the cage even though none of the dust actually 
came in cortact with the insest. 

In view of MeGregorts results the writer on October 20, 
on one plet, sodium fluosilicate on enother, and esiciun 
cyanide dust on a third pleat. The dust in each case was 
applied et the rate of 20 pounds per acre. It was applied Fi 
with a kmapseck duster fm the early morning wien the insects 
were less active than et midday. The resulte were unsatis- 
factory, prectienally no buge being killed except a fow on 
the ¢yenide dust plat, ‘The temperature was 70° B during 
‘this experiment while MeGregor's work with elisus was done 
at e temperature of 106° F. which might explain the differ- 
enes in results obtained. Te test resublimed sulfur further 
three ternished plant~bugs were placed in a vial and dusted 
thoroughly with resublimed sulfur. ‘The viel was stoppered 
with cotton. ‘Two days later the stopper wes removed from 
the vial and the tarnished plant-bugs crawled to the mouth 
of the viel and flew away. 

Very satisfactory control was obtained in regulating 
the time of cutting alfalfa. About seven days after the 
bulk of the second generation mymphs had become adult the 
elfelfe was cut. It was thought by the writer that the bulk 
of the eggs for the next generation had been leid and would 


be destroyed or carried away with the harvest. ‘Surveys were 
made to see if the next erep would be very bedly infested — 
and it was found that the infestation was very low. This 
method of control deserves further investigation. ‘The writ- 
er believes, however, that this method of control vould not 
be practicable for the control of ali breeds of the tar~ 
nished plant-bug as tho life cycle of the tarnished plent- 
bug takes about ten days longer than the time between eut~ 
tings of alfalfa. 

winter burning was thought of as e possible moans of 
were in hibernation in the alfalfa clumps in lerge numbers 
there was not enough dry vegetation to make the burning 
process successful. 


It was found that the tarnished plat<-bug overwinters 
as an adult in bunch grass, Suden grass clumps, in 01d rub- 
bish and weeds in waste places,among forest leaves,and in 
practically any placo that will afford protection. Alfalfa 
has Deon found important in providing overwintering quarterm 
Both males and females overwinter. Winter mortality was 
found to be thirty per cent on January 1, 1928. 

Eggs are inserted in the stems and leaves of alfalfa. 


The leaf buds and the ends of freshly cut off stems seem to 
be the most attractive places for oviposition. ‘The egg 
stage may be from eight to twolve deys depending on weather 
conditions. 

There are five nymphel instars between the egg and a- 
duit stages. 

There are four full generations a year on alfaife in 
Fenaas. 

an infestation of ten tarnished plant-bugs caused the 
Geath of potted eifalfa plants in from seven to ten days 
while the check plants grew vigorously. An infestation of 
twenty-five tarnished plent-bugs on a clump of alfalfa in 
the field caused stooling of the plants and also a dwarfed 
in the stem of an alfalfa plant the leaves and stem above 
that place will eventually die. 

Experiments conducted to try to determine whether the 
wilt and root rot shoved that the disease ts not easily 
transmitted in this way, at least under the conditions under 
which the experiments were conducted. 

Very good results vere obtained in trying to control 
about seven days after the tlk of the insests had become 


adults. It was thought that the bulk of the eggs had been 


deposited and were either destroyed or carried awsy with the — ; 


harvest. 

The use of sodium fluoride, calcium cyanide dust, or 
resublimed sulfur as a contact insecticide against the tar- 
nished plent-bug proved unsatisfactory. 
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